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Until Lunden and Ljubimov's discovery of 'nonideal behaviour" some twenty years ago [1, 2] , it had generally been believed that, in countercurrent elec tromigration of pure or mixture melts with an initially uniform distribution along a separation tube, the lighter and heavier isotopes of the cation enrich only at the cathode and anode, respectively. They discov ered in countercurrent electromigration of molten (Li, K)(SO4)0 5 that on the anode side of the separa tion tube the gradient of 41K/39K is slightly positive before it becomes zero.
In a previous paper [3] we have argued that in elec tromigration of molten systems consisting of two ca tions A and B and a common anion, enrichment of the lighter isotope of the less mobile cation B should oc cur in the region where dcB/dz < 0, where cB is con centration of B, and z is the distance taken from the anode towards the cathode. For more general cases, including temperature gradients, the reasons for such changes in composition in countercurrent electromi gration have been discussed by Klemm and Lunden [4] with essentially the same conclusion for the above mentioned case.
Our argument was experimentally substantiated by enrichment of 6Li in the range where dcLj/dz < 0 in electromigration of molten binary mixtures (Li, K)C1 and (Li, K )N 0 3; the condition dcLi/dz < 0 was real Reprint requests to Prof. Isao Okada, Department of Elec tronic Chemistry, Tokyo Institute of Technology at Naga tsuta, Midori-ku, Yokohama.
ized, if the Li+ ions were less mobile than the K + ions. In case where at low temperature the K + ions were less mobile, however, enrichment of 39K was not clearly detected (see Table 2 in [3] ). This is presumably because the precision of the used mass spectrometer was not good enough.
Thus, the purpose of the present work is to substan tiate our theoretical equations in [3] by showing ex perimentally that an anomalous enrichment of 39K actually occurs at the place where dcK/dz < 0; in the present work we have used a mass spectrometer with much better accuracy and precision.
(Li, K )N 0 3 of the eutectic composition (mole frac tion of L iN 03, xLi = 0.58) was chosen. Since bu > bK below ca. 520 K [5] , at lower temperatures K + ions are expected to enrich with respect to Li+ ions on the anode side in a separation tube, and there the condi tion of dcK/dz < 0 (and therefore d.xK/dz < 0) being realized, 39K should enrich in this region. Thus, electromigrations were performed at 450 K. The experi mental procedures were similar to those in the pre vious study [5] , The separation tube was inserted into a large vessel containing catholytes of a mixture of (Li, K )N 0 3 of the eutectic composition + NH4N 0 3 (about 50mol% of the total mixture); since the tem perature of the electromigration was relatively low, NH4N 0 3 could be used as one of the catholytes serv ing also as a heat bath for the separation tube. Alumi na powder of 100-150 pm was used as diaphragm. The diaphragm part was ca. 4 mm in diameter and ca. 20 cm in length. After electromigration the separa tion tube was cut into several pieces for the chemical and isotope analyses. The quantities of Li*, K + and NH4 ions in each fraction were measured with an ion chromatographic analyser (IC 500S made by Yokogawa Electric Co. Ltd., Tokyo). A Varian MAT 261 mass spectrometer was used for the measurement of the isotope ratios 7Li/6Li and 41K/39K. The repro ducibility of the isotope ratio measurements was near ly within the experimental errors of each measure ment.
The main experimental conditions and the results are given in Table 1 . The fractions are numbered from the top (anode side) to the bottom of the separa tion tube. The ec values defined as £c = (bLi -bK)/ b(b = xLi bLi + .xK bK) are in good agreement with the previously obtained ones (the extrapolated value of sc was ca. 0.080 [5] ).
0932-0784 / 88 / 1100-1005 S 01.30/0. -Please order a reprint rather than making your own copy. In all the runs anomalous enrichment of 39K has been observed. As an example, distributions of the cations and the isotope ratios in one experiment are given in Table 2 . Around the region corresponding to Fr. Nos. 4 and 5, it can be assumed that d.xK/dz < 0 during most of electromigration, and thereby 39K was anomalously enriched. In Fr. No. 4 39K was enriched by ca. 4.5% with reference to the initial salt, which is distinctively above the limit of the errors of the used mass spectrometer. Even if in Fr. No. 3d.xK/dr may have been negative during most of electromigration, the 39K enriched there may have been overcompen- sated by 41K enriched at the anode and diffusing into this region.
Similar distributions have been found in the other two runs.
Thus, as previously predicted by the equations and the numerical calculations based on them, this kind of anomaly generally occurs for the isotopes of the less mobile cation in countercurrent electromigration of a common anion binary mixture. It was probably ascribable to the insufficient precision of the mass spectrometer that in the previous study [3] the anoma ly of the K isotopes could not apparently be detected. nur die Differenz der Bandenursprünge Av = (v, j -v00) = co'e -cc>l -2{a>ex'e -coexl) = 152 cm"1 (3) bekannt ist. Nach [3, 4] In A1H +(A-X)-Chemolumineszenzspektren konnten wir neben den (0,0)-und (l.l)-Banden auch Übergänge zwi schen höheren Schwingungsniveaus beobachten [7] , Zur Er mittlung der Schwingungskonstanten forderten wir außer der Übereinstimmung von Av= 152cm-1 noch die richtige Wiedergabe der Lagen der (3, 3)-und (3, 4)-Banden im Spek trum und die Übereinstimmung des Mittelwertes von o/e und oil mit entsprechenden aus [5] , Daraus ergaben sich für to'e, coex'e, o\, ojex'l die Werte 1761cm-1, 13cm-1, 1691 cm-1, 54 cm"1.
Die beträchtlichen Abweichungen zwischen diesen Wer ten und den neuen der vorliegenden Arbeit sind auf die kleine Dissoziationsenergie des Grundzustandspotentials zurück zuführen. Vermutlich liegt das vierte Schwingungsniveau nahe der Dissoziationsgrenze, da dessen Termenergie mit den Konstanten aus [7] 6516 cm-1 beträgt, gegenüber einer berechneten Dissoziationsenergie von nur 5400 cm-1 [5] . Daher ist das Potential in der Nähe der Schwingungsniveaus v" = 4 und wohl auch v" -3 sicherlich stark anharmonisch. Dies ist insbesondere auch in Einklang mit der Interpreta tion. die in [7] für den A1H ^-Grundzustand gegeben wurde: Die Bindung entsteht mittels einer Kurvenkreuzung, so daß die Potentialkurve nahe der Dissoziationsgrenze scharf ge krümmt sein sollte. Für die richtige Wiedergabe der Termenergien bis zu den höchsten Schwingungsniveaus ist damit die Hinzunahme eines ojeye-Terms notwendig, was in [7] unterlassen wurde. Wir sind daher der Ansicht, daß die ge genwärtigen Schwingungskonstanten (Tab. 1, 6. Spalte), ob wohl mittels der Näherungsformeln (4), (5) erhalten, vorzu ziehen sind.
